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Study and Fabrication of Polarized Waveguide with Broad
Spectrum and Large Field of View in Augmented Reality System
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Abstract The effects of the two kinds of optical waveguide structures on the field of view and the size of
waveguides are analyzed, and the waveguide structure and thin films are optimized. With the TFCalc software, the p
polarized beam splitting films in the waveguide are designed. With the choice of H, and MgF, as the respective high
and low refractive index materials and with the combination of the Needle and Variable Metric methods, the film
system is optimized. In the wave band of 450~ 600 nm, the average reflectivity of the p polarized beam splitting
films is 30.1% at an incident angle of 25° and is less than 5% at angles of incidence from 50° to 80°. The above film
fulfills the requirements for the firmness testing.
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Fig. 1 Common prism optical waveguide structure
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Table 1 Comparison of waveguide thickness under different fields of view

Field of view /() 10 15 20 25 30
T,/mm 12.90 16.36 19.84 23.34 26.88
T,/mm 3.03 3.85 4.69 5.53 6.40
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Table 2 Spectral design parameters of beam splitting films

Wavelength /nm Incident angle /(%) Average reflectivity
25 30% 2%
450~600
50~80 <5%
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Fig. 5 Reflectance spectra of p and s polarized light at different angles of incidence. (a) 65°; (b) 70°
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Table 3 Technological parameters

Deposition rate  Substrate temperature Pressure Flow rate of O, Flow rate of Ar
/(nmes ) /C /Pa / (mLemin ") /(mLemin ')
H, 0.3 1.5X10°* 22 25
200
MgF, 0.8 9.0Xx10? 0 25

SCHHT R H, 1 MgF, BT RRAA 12 h BEATBRIE AL BE, 5F AR ER L D 1= 1R TR oK £ il 71 0 7K 17 4G R
A WA BCEL IS B i 0 EOREZE AT B L AR5 8 7 R T B IE 10 min, B FIRS RO SR 40 BEH 58 iU . WA
10 °C Ay ] B e i A6 = B Ui 28 800 °C AR J U HE 60 L B Ak BRI AR 2L .
£4 BTHESH

Table 4 Parameters of ion source

Plate voltage /V 415
Acceleration voltage /V 275
Anode voltage /V 50
Neutral current /A 13~15
Cathodic current /A 15
Ion beam current /mA 50
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